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Japanese Laid-open Patent Publication No. 11-305746 
Paragraphs [0006] to [0004], Figs. 1 & 2 

[ 0006 ] 

[Problems to Solved by the Invention] 
5 However, among image signals of an NTSC system 

or a PAL system, since broadcasting data and head 
switching position data of VTR are included therein, 
a monitor image is distorted if the conversion to 
a VGA system is directly performed. Herein, in the 

10 aforementioned conventional conversion processing, 
processing for masking broadcasting data and head 
switching position data of VTR among image signals 
of an NTSC system or a PAL system is further needed 
in addition to the aforementioned conversion 

15 processing. In order to perform such mask processing, 
it is needed that the aforementioned IC dedicated 
to control timing should drive mask processing. 
Accordingly, timing processing between ICs must be 
set as performing synchronization between 

20 horizontal frequency double conversion processing 
and mask timing processing, causing a problem in 
which a control signal becomes complicated and an 
apparatus for performing such control becomes 
expens ive . 

25 [ 0007 ] 

The present invention has been made with 
consideration given to the above-mentioned points, 
and intends to provide an image signal processing 



apparatus capable of performing frequency 
conversion processing of an image signal with a 
simple configuration and an image signal processing 
method . 
[0008] 

[Means for Solving the Problems] 
In order to solve the above problems^ the 
present invention provides an image signal 
processing apparatus compr is ing signal processing 
means for writing or reading a first image signal 
supplied from an image signal supply source to/from 
a storage section by changing timing, whereby 
generating a second image signal, timing generating 
means for generating a timing signal for providing 
mask processing to a predetermined portion of the 
first image signal based on a synchronous signal of 
the second image signal, mask processing means for 
providing mask processing to the predetermined 
portion of the first image signal to supply the first 
image signal subjected to mask processing to the 
signal processing means, and display means for 
displaying an image of the second image signal 
generated by the signal processing means and 
subjected to mask processing. 
[ 0 00 9 ] 

Moreover, the present invention provides an 
image signal processing method comprising the signal 
processing step of writing or reading a first image 
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signal supplied from an image signal supply source 
to/from a storage section by changing timing, 
whereby generating a second image signal, the timing 
generating step of generating a timing signal for 
5 providing mask processing to a predetermined portion 
of the first image signal based on a synchronous 
signal of the second image signal, the mask 
processing step of providing mask processing to the 
predetermined portion of the first image signal to 

10 supply the first image signal subjected to mask 

processing to the signal processing means, and the 
display step of displaying an image of the second 
image signal generated by the signal processing 
means and subjected to mask processing, whereby 

15 displaying the second image signal subjected to mask 
proc es sing. 
[0010] 

According to the image signal processing 
apparatus of the present invention, the following 

20 function is performed. For a predetermined 

horizontal period of the head portion during one 
vertical period of the first image signal, there is 
provided data, which is undesirable to be displayed 
on display means. Such data is unnecessary data when 

25 being displayed on a monitor for the second image 
signal. Then, if it is displayed on the monitor for 
the second image signal without deleting such data, 
flicker occurs on the upper and lower portions of 
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the screen, hence, such data must be subjected to 
mask processing by mask processing means. 
[ 0011 ] 

The first image signal is supplied to signal 
5 processing means, and the signal processing means 
generates a horizontal synchronous signal and a 
vertical synchronous signal and outputs them based 
on a luminance signal of the first image signal. The 
vertical synchronous signal is supplied to timing 
10 generating means, and the timing generating means 
generates a timing signal for mask processing based 
on the vertical synchronous signal, and supplies it 
to mask processing. 
[ 0012 ] 

15 The timing generating means generates a first 

timing signal having a pulse width for a 
predetermined period from the rise of the vertical 
synchronous signal and a second timing signal, which 
rises after the predetermined horizontal period from 

20 the rise of the first timing signal. 
[ 0013 ] 

The timing generating means has a pulse width 
for a horizontal period, which is a predetermined 
period before and after the vertical synchronous 
25 signal and to which data to be subjected to mask 

processing is included. The timing generating means 
calculates the logical OR of the first timing signal 
and the second timing signal to generate a mask 
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signal . 
[ 0014 ] 

The mask processing means provides mask 
processing to the luminance signal and the color 
5 signal of the first image signal using the mask signal, 
and generates a mask image luminance signal and a 
mask image color signal to be supplied to the signal 
processing means. The mask processing means outputs 
a black level for only the period of the pulse 
10 specified by the mask signal, and directly outputs 
the luminance signal and the color signal of the first 
image signal for the period of the pulse, which is 
not specified by the mask signal. 
[ 0015 ] 

15 Thus, the mask image luminance signal and the 

mask image color signal, which have been subjected 
to mask processing, are supplied to the signal 
processing section. The signal processing section 
changes timing of writing to the storage section and 

20 reading therefrom to convert the horizontal 

frequency to a predetermined time. At the same time, 
it converts the luminance signal and the color signal 
to R (Red), G (Green), and B (Blue) signals using 
matrix processing, and generates image R, G, B 

25 signals to be supplied to the display means. This 
makes it possible to perform conversion processing 
for converting the first image signal to the second 
image signal. The image of the second image signal 
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subjected to mask processing is displayed on the 
display means of the second image signal system. 
[0016] 

[Embodiments of the Invention] 
5 The embodiment of the present invention will be 

described with reference to the drawings . The image 
signal processing apparatus of this embodiment 
performs timing control of mask processing based on 
a vertical synchronous signal just before the 
10 horizontal frequency of an image signal is converted 
from an NTSC system or a PAL system to a VGA (Video 
Graphics Array) system for a monitor of a personal 
compu t er - 
[ 0017 ] 

15 FIG. 1 is a block diagram illustrating the 

configuration of the image signal processing 
apparatus according to this embodiment. In FIG. 1^ 
the image signal processing apparatus of this 
embodiment has an input terminal 1 to which a 

20 composite image signal CS is supplied, an input 

terminal 2 to which a luminance signal is supplied, 
an input terminal 3 to which a color signal is 
supplied/ a Y/C separation circuit 4 for separating 
the composite image signal CS into a luminance signal 

25 Y and a color signal C, a switch 5 for selectively 
switching the luminance signal Y separated by the 
Y/C separation circuit 4 and supplied to a movable 
contact b and the luminance signal Y inputted to the 



input terminal 2 and supplied to a movable contact 
c so as to output the resultant to a fixed contact 
a^ and a switch 6 for selectively switching the color 
signal C separated by the Y/C separation circuit 4 
5 and supplied to the movable contact b and the color 
signal C inputted to the input terminal 3 and supplied 
to the movable contact c so as to output the resultant 
to the fixed contact a. 
[ 0018 ] 

10 Regarding mask processing of the image signal, 

since there are a case of inputting the composite 
image signal CS and a case of inputting the luminance 
signal Y and the color signal the input terminal 

1 capable of inputting the composite image signal 

15 CS and input terminals 2 and 3 capable of inputting 
the luminance signal Y and the color signal C are 
provided, and they are switched by switches 5 and 
6 . 

[ 0019 ] 

20 The composite image signal CS or the luminance 

signal Y and the color signal C, which are supplied 
to the input terminal 1 or the input terminals 2 and 
3 of the image signal recording/reproducing 
apparatus are sent from the tuner of a combination 

25 camaera/8mm VTR or that of a TV set. 
[ 0020 ] 

In addition, the combination camera/8mm VTR is 
composed of a camera section and a VTR section (both 
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not shown), and a subject image formed by the camera 
section is converted to an electric signal, and the 
resultant is subjected to predetermined signal 
processing by the VTR section, thereafter the 
5 resultant is magnetically recorded on a magnetic 
tape • 
[ 002 1 ] 

Moreover, the image signal processing apparatus 
of this embodiment has a mask processingr circuit 7 

10 for providing mask processing to broadcast data or 
head switching position data of VTR among the 
inputting luminance signals Y of NTSC system or PAL 
system, and a mask processing circuit 8 for providing 
mask processing to broadcast data or head switching 

15 position data of VTR among the inputting color 
signals C of NTSC system or PAL system. 
[ 0022 ] 

Still moreover, the image signal processing 
apparatus of this embodiment has conversion 

20 processing to VGA system, which is the standard of 
resolution to be displayed on the monitor by the 
personal computer, from NTSC system or PAL system, 
and synchronous processing and matrix circuit 9 in 
which timing for writing and reading to/from memory 

25 is changed to convert the horizontal frequency to 
two times (15 KHz 31 KHz) and the luminance signal 
Y and the color signal C to R (Red), G (Green) and 
B (Blue) signals by matrix processing concurrently 



and a timing generating circuit 10 for generating 
a timing signal for mask processing in the mask 
processing circuits 7 and 8 using a vertical 
synchronous signal (V SYNC) generated by the 
5 synchronous processing and matrix circuit 9. 
Additionally, the VGA system is a standard of 
resolution to be displayed on the monitor of the 
personal computer, and 16 colors of twenty-six 
hundred thousand colors can be displayed with 640 
10 X 480 dots. Then, when the image signal processing 
apparatus that complies with this standard is set 
to the personal computer and connected to the monitor, 
graphics can be displayed with resolution of VGA. 
[ 0023 ] 

15 The above-configured image signal processing 

apparatus of this embodiment performs the following 
operation. An explanation will be given with 
reference to the block diagram of FIG. 1 and the 
timing chart of FIG. 2 showing the timing generation 

20 and the operation of mask processing. 
[ 0024 ] 

When the composite image signal CS is supplied 
to the input terminal 1, the composite image signal 
CS is supplied to the Y/C separation circuit 4, and 
25 the Y/C separation circuit 4 separates the composite 
image signal CS into the luminance signal Y and the 
color signal C. The luminance signal Y separated by 
the Y/C separation circuit 4 is supplied to the 
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movable contact b of the switch 5. The color signal 
C separated by the Y/C separation circuit 4 is 
supplied to the movable contact b of the switch 6. 
At this time, the fixed contacts a of the switch 5 
5 and the switch 6 are connected to the movable contacts 
b, respectively. Whereby, the luminance signal Y and 
the color signal C separated by the Y/C separation 
circuit 4 are supplied to the fixed contacts a of 
the switches 5 and 6 . 
10 [0025] 

Moreover, when the luminance signal Y is 
supplied to the input terminal 2 and the color signal 
C is supplied to the input terminal 3, the luminance 
signal Y inputted to the input terminal 2 is supplied 

15 to the movable contact c of the switch 5 and the color 
signal C inputted to the input terminal 3 is supplied 
to the movable contact c of the switch 6, At this 
time, the fixed contacts a of the switch 5 and the 
switch 6 are connected to the movable contacts c, 

20 respectively. Whereby, the luminance signal Y and 
the color signal C supplied to the input terminals 
2 and 3 are supplied to the fixed contacts a of the 
switches 5 and 6 . 
[ 0026 ] 

25 As in the input image luminance signal Y 

illustrated in FIG.2A and the input image color 
signal C illustrated in FIG. 2B, there is provided 
broadcast data 21 such as teletext broadcasting and 
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the like in the case of a tuner reception for a 
predetermined horizontal period of the head portion 
during one vertical period (IV), and there is 
provided switching position data 22 of the head of 
5 VRT for a predetermined period of the rear end portion 
during one vertical period (IV). Such data 21 and 
22 are unnecessary data when being displayed on the 
monitor of VGA system. Then, if they are displayed 
on the monitor of the VGA system without deleting 
10 them, flicker occurs on the upper and lower portions 
of the screen, hence, such data must be subjected 
to mask processing by the mask processing circuits 
7 and 8 . 
[ 0027 ] 

15 Herein, the luminance signal Y supplied to the 

fixed contact a of the switch 5 is supplied to the 
synchronous processing and matrix circuit 9, and the 
synchronous processing and matrix circuit 9 
generates a horizontal synchronous signal H SYNC and 

20 a vertical synchronous signal V SYNC and outputs them 
based on the luminance signal Y. The vertical 
synchronous signal V SYNC is supplied to the timing 
generating circuit 10, and the timing generating 
circuit 10 generates a timing signal for mask 

25 processing based on the vertical synchronous signal 
V SYNC, and supplies the resultant to the mask 
processing circuits 7 and 8. 
[002 8] 
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More specifically the timing generating circuit 
10 generates a timing signal 1 illustrated in FIG. 
2D having a pulse width for a predetermined period 
from the rise of the vertical synchronous signal V 
5 illustrated in FIG. 2C and a timing signal 2 
illustrated in FIG. 2E, which rises after the 
predetermined horizontal period from the rise of the 
first timing signal 1. Herein, the timing signal 1 
is generated by, for example, latching the rise 

10 signal of the vertical synchronous signal V and 

latching the horizontal synchronous signal H by only 
a predetermined horizontal period including data 21 
as a clock. Moreover, the timing signal 2 is 
generated by, for example, counting a predetermined 

15 number of horizontal synchronous signals H from the 
rise signal of the timing signal 1 to be latched and 
latching the horizontal synchronous signal H by only 
a predetermined horizontal period including data 22 
as a clock. 

20 [ 0029 ] 

Then, the timing generating circuit 10 
generates a mask signal (1 + 2) shown in FIG. 2F, which 
has a pulse width for a horizontal period, which is 
a predetermined period before and after the vertical 
25 synchronous signal V and to which data 21 and 22 to 
be subjected to mask processing are included. And, 
it supplies the resultant to the mask processing 
circuits 7 and 8. More specifically, the timing 
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generating circuit 10 generates the mask signal 
(1+2) by calculating the logical OR of the first 
timing signal 1 and the second timing signal 2 via 
an OR gate. 
5 [003 0] 

The mask processing circuits 7 and 8 provide 
mask processing to the luminance signal Y and the 
color signal C using the mask signal (1+2) and 
generates a luminance signal Y' illustrated in FIG. 

10 2G and a color signal C' illustrated in FIG. 2E , and 
supplies them to the synchronous processing and 
matrix circuit 9. More specifically, the mask 
processing circuits 7 and 8 output a black level 
during only the period when the mask signal (1+2) 

15 is in a high level H by switch-on, and directly output 
the luminance signal Y and the color signal C for 
the period when the mask signal (1 + 2) is in a high 
level L by switch-off. 
[003 1] 

20 In this way, the mask image luminance signal Y' 

and the mask image color signal C', both subjected 
to mask processing, are supplied to the synchronous 
processing and matrix circuit 9. The synchronous 
processing and matrix circuit 9 changes timing for 

25 writing and reading to/from memory to convert the 
horizontal frequency to two times (15 KHz 31 KHz) 
and convert the luminance signal Y and the color 
signal C to R (Red), G (Green) and B (Blue) signals 
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by matrix processing concurrently, whereby 
generating image R, G, B signals and supplying them 
to the VGA monitor. This makes it possible to perform 
conversion processing to VGA system, which is the 
5 standard of resolution to be displayed on the monitor 
by the personal computer, from NTSC system or PAL 
system. The signal with horizontal scanning lines 
of e.g., about 300 on the upper and lower portion 
of the screen, which are not the display area of the 

10 screen though, is masked, whereby obtaining a good 
image with good quality without having flicker of 
the upper and lower portions of the screen on the 
monitor of VGA system. Additionally, the horizontal 
synchronous signal HSYNC and the vertical 

15 synchronous signal VSYNC are supplied to the other 
circuits . 
[ 003 2 ] 

As mentioned above, in order to display the 
image signal on the monitor of the personal computer, 

20 there is provided the mask processing circuit to 
perform mask processing just before the double 
horizontal frequency conversion at the time of 
converting the image signal of the NTSC system or 
that of the PAL system to R, G, B signals of the VGA 

25 system. Mask processing at this time is timed to the 
vertical synchronous signal in the timing, thereby 
eliminating the need for supplying the other 
complicated timing signals from the outer section 
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and making it possible to configure the timing 
generating circuit 10 by, for example, the simple 
latch circuit and the gate circuit using the general 
purpose IC . 
[ 0033 ] 

In addition, since the image signal is managed 
by the image standard, the accuracy of the 
aforementioned timing generating circuit 10 can be 
simply configured using the general purpose IC as 
mentioned above if it is adjusted to the target 
specification. Moreover, as mentioned above, since 
the synchronous timing is synchronous with the image 
signal without using the dedicated IC, management 
of timing can be easily performed. 
[ 0 03 4 ] 

The image signal processing apparatus of this 
embodiment comprises synchronous processing and 
matrix circuit 9 as signal processing means for 
writing or reading a first image signal supplied from 
an image signal supply source to/from a storage 
section by changing timing, whereby generating a 
second image signal, timing generating circuit 10 
as timing generating means for generating a timing 
signal for providing mask processing to a 
predetermined portion of the first image signal 
based on a synchronous signal of the second image 
signal, masking processing circuits 7 and 8 as mask 
processing means for providing mask processing to 
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the predetermined portion of the first image signal 
to supply the first image signal subjected to mask 
processing to the signal processing means, and 
display means for displaying an image of the second 
5 image signal generated by the signal processing 

means and subjected to mask processing. This makes 
it possible to generate the timing signal for 
providing mask processing to a predetermined portion 
of the first image signal with a simple configuration 
10 from the synchronous signal of the second image 
signal without adjusting the timing between mask 
processing and signal processing, and to improve the 
quality of the image to be displayed by display means . 
[ 0035 ] 

15 Also, according to the image signal processing 

apparatus of this embodiment, in the above 
description, the timing signal generated by the 
timing generating circuit 10 as timing generation 
means provides mask processing to each predetermined 

20 horizontal period of the head portion of 1 vertical 
period of the first image signal and the rear end 
portion thereof. Hence, it is possible to easily 
determine the timing at which the mask period is set 
from the synchronous signal of the second image 

25 signal. Whereby, unnecessary data, which is 

undesired to be displayed on the screen at the time 
of displaying it by the display means, is deleted 
to prevent occurrence of flicker on the upper and 
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lower portions of the screen by simple timing 
generation . 
[ 0036 ] 

Further, according to the image signal 
5 processing apparatus of this embodiment, in the 

above description, mask processing using the mask 
processing circuits 7 and 8 as mask processing means 
is designed such that the first image signal becomes 
a block level for the period designated by the timing 

10 signal. This makes it possible to perform mask 
processing at the simple timing and with simple 
switching processing by only changing to the black 
level at the timing based on the synchronous signal 
of the second image signal without providing the 

15 circuit dedicated to adjust timing between signal 
processing and mask processing. 
[ 0037 ] 

Furthermore, according to the image signal 
processing apparatus of this embodiment, in the 

20 above description, the first image signal is the 

image signal of NTSC system or that of PAL system. 
The second image signal is the image signal of VGA 
system. The synchronous processing and matrix 
circuit 9 as signal processing means performs 

25 reading at timing twice as fast as writing timing- 
This makes it possible to perform double horizontal 
frequency conversion for converting the image signal 
of NTSC system or that of PAL system to R, G, B signals 
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of VGA system, and to display .the image signal on 
the monitor of the personal computer. 
[ 0038 ] 

Still furthermore, the image signal processing 
5 method of this embodiment comprises the signal 

processing step of writing or reading a first image 
signal supplied from an image signal supply source 
to/from a storage section by changing timing, 
whereby generating a second image signal, the timing 

10 generating step of generating a timing signal for 
providing mask processing to a predetermined portion 
of the first image signal based on a synchronous 
signal of the second image signal, the mask 
processing step of providing mask processing to the 

15 predetermined portion of the first image signal to 
supply the first image signal subjected to mask 
processing to the signal processing means, and the 
display step of displaying an image of the second 
image signal generated by the signal processing 

20 means and subjected to mask processing, whereby 

displaying the second image signal subjected to mask 
processing. This makes it possible to generate the 
timing signal for providing mask processing to a 
predetermined portion of the first image signal with 

25 a simple processing from the synchronous signal of 
the second image signal without adjusting the timing 
between the mask processing step and the signal 
processing step, and to improve the quality of the 
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image to be displayed by the display step. 
[ 00039 ] 

Also, according to the image signal processing 
method of this embodiment, in the above description, 
5 the timing signal generated by the timing generating 
step is generated with reference to the vertical 
synchronous signal of the second image signal, and 
each predetermined horizontal period of the head 
portion of 1 vertical period of the first image signal 

10 and the rear end portion thereof is subjected to mask 
processing. Hence, it is possible to easily 
determine the timing at which the mask period is set 
from the synchronous signal of the second image 
signal. Whereby, unnecessary data, which is 

15 undesired to be displayed on the screen at the time 
of displaying it by the display step, is deleted to 
prevent occurrence of flicker on the upper and lower 
portions of the screen by simple timing generation. 
[ 0040 ] 

20 Further, according to the image signal 

processing method of this embodiment, in the above 
description, mask processing by the mask processing 
step is designed such that the first image signal 
becomes a block level for the period designated by 

25 the timing signal. This makes it possible to perform 
mask processing at the simple timing and with simple 
switching processing by only changing to the black 
level at the timing based on the synchronous signal 
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of the second image signal without providing the 
processing step dedicated to adjust timing between 
signal processing and mask processing. Additionally, 
the above embodiment has explained only the case of 
5 performing double horizontal frequency conversion 
at the time of converting the image signal of NTSC 
system or that of PAL to B signals of VGA. 

However, the present invention may be applied to the 
case of performing a predetermined time horizontal 
lb frequency conversion at the time of converting the 
image signal of high-definition system to R, G, B 
signals of VGA. 
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FIG. 1 

BLOCK DIAGRAM ILLUSTRATING CONFIGURATION OF IMAGE 
SIGNAL PROCESSING APPARATUS OF PRESENT EMBODIMENT 

5 COMPOSITE IMAGE SIGNAL 

1 INPUT TERMINAL 

2 INPUT TERMINAL 

3 INPUT TERMINAL 
Y/C SEPARATION 

10 LUMINANCE SIGNAL 
COLOR SIGNAL 

5 SWITCH 

6 SWITCH 

7 MASK PROCESSING 
15 8 MASK PROCESSING 

9 SYNCHRONOUS PROCESSING AND MATRIX CIRCUIT 

10 TIMING GENERATING CIRCUIT 
SYNCHRONOUS PROCESSING 
HORIZONTAL SYNCHRONOUS SIGNAL 

20 VERTICAL SYNCHRONOUS SIGNAL 

IMAGE RGB SIGNAL (TO VGA MONITOR) 

FIG. 2 

TIMING CHART ILLUSTRATING TIMING GENERATION AND 
25 OPERATION OF MASK PROCESSING OF PRESENT EMBODIMENT 
A INPUT IMAGE LUMINANCE SIGNAL 
B INPUT IMAGE COLOR SIGNAL 
C VERTICAL SYNCHRONOUS SIGNAL 
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D TIMING SIGNAL 
E TIMING SIGNAL 
F MASK SIGNAL 

G MASK IMAGE LUMINANCE SIGNAL 
5 H MASK IMAGE COLOR SIGNAL 

21 BROADCAST DATA (TUNER RECEPTION) 

22 VTR SWITCHING POSITION 
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t)^ ^l^^e.^fegImb&^^t^2©l^*^fi■^©^-^K:S 

^x-rsiis Hi®©±Tt*)&-pt*s3an5fe«), cift^ 
[ 0 0 1 1 ] ^ 1 ©i!ijii^®^tt{t^5aa?^isttti6&$n 

ts-5^,^T^ vy^i'ii!ta©fcte©^'-r ^ >-i^m^^^ 

Lx. v^^^joa^isc^^f So 

[0 0 12] iS'-f 5 yv^m^mit. m\&mmm^(D^L 

yifm^h. Ili©ij''i' i>^{i^©iz:-fe±*s!5 4»5)m 
fist's o 

[0 0 1 3] ^bT, ^y^&m^mi.. muwrn 
(s-f-©tu^©m^H-C'fe^T, v;^i^i!aai-^t7^- 
^4s^stiS7Jc¥^Pa©>'^;i':^li?£=fi-rSs ^;^;'fS# 

m^mt. ^i©^'f ^>^'{»^*3j:t;f^2©^'f ^> 
^M^©iia?n&8i# b-c ^fi-^s^fs . 
[0 0 14] vj^^J^jfui^ms v;^<^m-^tctD^i 
©Bife^{i^©ilSMi^4o J: Vfed^CM bX v;^ SOS 

B:, v^^fl^T-Ji^^nfevi;w;^*i©^Faf£ftMb'^ 
;i/&m*b. ^^^M^T-Ji^$n;5:v^S8H{c{±^i© 
ii!fe^®^©JI?ja[M^*3 ckt/ffeit^^fe^© * * Hi^it-?. , 
[0 0 15] Cl©<t-5tbTs v;^^S!!a4JE$fLfcv 

i6t;«i^^nso ^s^^aa^lS{±^ I3ita5t*f-r5»t 

ffig^*3J:Utfefg^ipe>R (55^) s G (ife) , B {«) 
M^t^glbtliili^R. G, Bfi^^^^b-cmS^^IS 
^mt^t^o ^nt<t^)^ ^l©B*^fS^4»?j^2©?* 

^(s^ic^gi-rs^giiQasfTaciiAiT-ts. ^2© 
mmm^y5^(D^^s^^}z\-i.-^7.pM^nfzm 2 ©s* 

[0 0 16] 
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A»6''<V3>ffl®'&— ^®fe*?)®VGA (Video 
Graphics A r r & y) :^A^^m^(D^W- 

[0 0 1 7] 0Hi> >^mm(DBm^^?>vm.m^!>!m 

>;j^i?>;; MiSi^fS^c s^^^s<l^Yi:fe«^cfc^c^^• 
ll•rsY/c:9•^g[Hls&4^i^ Y/C^Mtl][^4lc:J:?3^ 
gi^nt RTibSEiiSb ns^Sffl^Y fcA^iS^ 

2 tx^^tiT Risig;^ c izm^^n^mmm^Y t * 

SiRW tt2J »3 T B^ggiiR a t ai;t»-r 5 :^ 5=- 5 

atctli*-r2>::^'f ^yf^6fcS#-r5o 
[0 0 18] \^m^<D-7:^^f!iMii-=i>n'--y^^ 

[0 0 19] &^3> iICD?*^ffi^lBiiiS*^a©A*SS 
^ 1 2 *<t V 3 n >;t?i? >y 

h efc^m^ C S ^ Y43 J;T5feM^ C Ji. * 

^ 8 ^ U V T R ^ kitT- Vyf-^yB 

[0 0 2 0] **5, 3!j^7H*S8 5 'J VTR{±^ 
U'5:v^*^7^ilJ^:VTRS5i:^:J;!^ffifi^$n> *^7«[|5 

V T RSi t i D mS©fl-^5Qa^S£^ 

[0 0 2 1] 2|s:^OffJ^Ol!!»i^®^iOS^« 
tt^ X:^^n5NTSC:S-S;*fcl±PAL;5-S;cDiS;Sfi 
■^Y©-5*.©&J2|t'— ^■^VTRtD'Ny K;^^ v=f-yif 

#i^>> 3 >7=-iJ' S:v>^ ^^iQa-rs^xi5'iaiaiEiiS7 
i:^ A:t;^n5NTSC:^S;^fc(±PAL:;&SiOfe(S^ 

[0 0 2 2] :i©*IISS©ffJ^©l!*^®^5a!S^ 

g(±, NTSc:^^iSfci±PAL^^i)^e./'^v:3>T?^ 

^ ^J' «S^f SS^O^t' 2) V G A:^^-^(DmmL 



^-f 5yi{^*^^T2k¥/g?S^5£2fg (1 5KHz^3 
iKHz) iim^-rzhmmiz. vhU>y^;^^QSK:J: 
DiBKff^Y43<tlffefi^C4>^)R (sS) ^ G (#) > 
B (») M^fc^t--5[Rl^5!ia*5J;Ufvh>J^y^;^lHl 

^FnssaiRi^M^ (V SYNC) ^fflv^tvj^^^iQ. 
s^rs^'-f ^>tJ^<^j5SiH]Ki ot^*-rso tan. 

i|&T-feD, 6 4 0 X 4 8 0 h'>y 6:^fe4' 1 6fetf . 
[0023] C©J;-5 t«fig^nfc*^OffJ®®li<i^ 

[0 0 24] n hftfc^ff-f-C S ASA^Sg^^ 1 1 

^^Alzm^^tl. Y/C^SI[5!SS4{i=3>:iti;':/ hSft 
^e^CSSrlSMS-^YfcfeM-^CfcC^^-rSo Y/ 

^i^aJis ^n^npIttgE;febtg?^$fi5o cint 
J:?), ';;5=-5*;iUf6CDH^gE;^a{ci±Y/C^{SI 

0^ 4 1 J; ?) ^m-^t\.fdm.m^Y^ ixF^m^ c As#t 

[0 0 2 5] )»a^{t^YASA*4g?2lC#tif&$ 
fef§-^CASA*4g?3t«S&$nSi:s Xti^^2 

\:.xti ^ nfcjssm^ Y {±:^ -f 5^ 5 o qiaSiS c {cet 

fi. A:t»4S? 3 53 A:t; ^ tifefeW^ C {i;^ 'T f=- 6 

U^X -f >y 5=- 6 OH^gE;;^ a l±, ^n^tl'SUbS;^ c tig 

a CttA;b4g?^ 2 jo itJ^ 3 Y*5 J; 

[ 0 0 2 6 ] 0 2 A t A:^e*^K{i^Y. EI 2 B IZA 
:tj?*^fefl-^CS:^ix^n?Nl-J;^fc:, iSil^Fi (l 

©®-&©:fc^^ftj^^©fltM7^-^ 2 li)Slg^t?,^^Tv^ 
1 SitWH (IV) © -5 t.o^cge^©m^7j<¥^ 

H{3»±VTR©'^'J/ fO^^'f >v^>^>}<y->3>v^-iJ' 

2 2^)SS:^te)nTv^5o ci©j:a«t7^-^5' 2 i^ 22 

vGA:)?^©^-iJ'ic^^f s^cji. '^Wi.'T- 
^T-fet), ::ne>*imb5fev^T-VGA;^s;;©^-^t 
S^■r5i:^ linS©±Tt:t)e)-^tisa?x5fe«i>, z.t\. 
?)©7^-^i&^>^^iaa[Hl!^7> 8 5riD-7Xi75!!a-r 
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[0 0 2 7] c:c:t\ :^-< -i/f-dom^^eii^^^^ 

CCD»S#^YtS■:3^^T7k¥|5IMI^S^H SYNC:fe 
itJ^SifilRl^lB^V SYNCS:^b-rtH:^-rSo C 
CDSiSI^Mi^V S YNCtt^^' 5 >i/f^fiKlHlS& 1 0 
ttt^&#^^•rv^T^ ^ ^' ^ >e^i^fig[H!E& l O J±cioSitt 
lilWM^V SYNC^::S-:3V^T^ •^T.i^^CDtzitXD 

[00 2 8] *iW<]{^tt^ ^-f ^ >^'^^^SlH!K 1 0 {±> 

02 cfc?x-rsitiBi«M^v<D3it)±tf 
cQ;vv;^*iS*t-5ia2Dic^nt-^'f ^ >i^im^i i:> 

t>±*^s0 2 EKi^-r^-r ^ 2 So 

i7 i; [yXy'-i' 2 1 tf^Sn5m^J<¥WF^ 

l±, 0iJ;HS> >^m^ 1 Oi!:*.±As ?) fl^Jb^ e)7j< 
3F|iI^«-^HC0R)f^^* "i; > >• LT** e> 7 5/ 5=^ bT, 
7J<;¥ll]MH^H4^D>;;^}^i:bT7=— ^5^ 2 2*s^Sn5 

[0 0 2 9] -eUT, ^''f ^>i^{'^fig[Hl8Sl 0«±, gii: 

mmn^y(owi^(Dm^mmr^-^x. 5^-^2i:}oj; 
T/t^-:? 2 2*s^^n52K¥ffirao>'vu:^*i^*-r5. 

E12Ft:^f7;^^'(l^ (1 + 2) <g:5fej5gUT, v;;^^ 
ji!iaii]eS7x 8C^*&1--5o ^J'-f^^^f^ 

fi^ (1 + 2) Sr^-rSo 
[0 0 3 0] v>^^j7j!raiHlES7x 8{±, •^T.i^m^ (1 
+ 2) t:^D)Bi[fS^Yi3cfct5fe«-^ct^bf7:^^ 
i!n!SSJi£bT> BI2Gts^-rv:;^i'?fc^jefg-^Y' is 

+ 2) CD/W L"<;^HCD^K}eft:^-< y^>i^:^>«^<t 
l3||l,^;U?&ai*U vj^^a^ (1 + 2) CDD-l/^ 

Vfeft ^ C ^ ® * ^ fcB -f S o 
[0 0 3 1] zicDi-StbT, v;:^^5as&S£^nfc-x' 

^S!!ia*3J:V"^b U^J'^:^lHl^9Ctt$&^n5o iBl^ilt 

Si^J:IFv^';^y^';^[Hl^9^±^ ;><^U 

^*i;im*^tlib®i$''f ^ >^75^:lT7j<;¥/i?K^2: 2 

<S (1 5KHz-»3 iKHz) t^fS V 
h >J <v ^ :^5!iSt J: 5 JSaH^Yis itJ^fe®^ C ^ R 
(si^) . G m) . B («) {i^{C^^bTR*^R, 



G, Ba^*^bTVGA^-^'^#ti&-rso ^ntc 

*gJ[CD{i-^i)^-7;^e7$ixt:iij®cD±TOt.e)-:5t<D«c 

^HSYNC*5i:UfSi4|5]^®-^V SYNCJiflbClHl 
[0 0 3 2] ±x£bfeJ:5{c:. 7V>'=i>o^:^^^-ti!* 
;?^©?*^fi^?£VGA:&^CDR, G, Bft^c^g|-r 

5fS0 2^7k¥i^iKiSfSiSiG)iittrt. vj^^^^iosinK* 

isffi<. bi)**). idffltDl CSMi>Ts m^tt. fS^'S: 

[0 0 3 3] tan, e^{S-tJiBiii^MI&lc:J;-^-r«s^ 
n•rv^5fc4^>t:^ ±3i&bfci}'-< ^^^^f^figiniKi oojt 

v^T±3S£bfeJ:-5{clS#l;ifllfife-r5di;#T-#5o S 

^>i?'t)^ft^tllI^bTV'>i)£DT-, 
[0 0 3 4] *|ISiS©fJ^Oftte^«-titELSS«{±, ftfe^ 

br^j'^' ^ >1^&^x.T»*a^^^*fc^iM5^^mb*^f -5 

5 >e^4fia¥Si: bTO^J'-f 5 ^^ftfiKEK 1 0 i:, 

«:x';j^^fflabrvx^'i[Lamo^ 1 

mis?. 8i:. «-^fflS#^IStJ;!3^^tifcv;^^'® 
raS4-r5c:i:»S<x ^2 0?*^M^©|^]MM^3!pe.® 

[00 35] sfe> *^oji^®©ii!)i^ft^iassa 
i^^M'^^ 1 0 1 J: ^)afe^s$n)c^'^ ^ yifm^\t.s 



(6) 



1-305746 



[0 0 3 6] ^fes :mm<DBm(Dvm.m^!m.mm 

CD^ 'f ^ >^SPS-r 5 fe»oir^cD[Hl!^^IS:tt 5 z. h 
[0037] 2ti:^OJf^^©l!Sli^S^«yi^a 

{±PAL7JS;®iiife^fi^-eifc?)s ^2©iiiJi^fi^{±VG 

[00 38] Sfe, *SIS6©ffJ^O?!«l^®^i!!a*?5fe 

ei5^§v>^i7jaiabfemK:> •^:^i7m^^<om i 

rJ'jES^®^ 2 0?j^M^CDI1^4a73t* -a: 5 a 
•t?&^jf>-r?>idK:bfcCDT% ■^7.^^m7.=r^yyi:.m 

[0 0 3 9] *ieiSOJK^©S*^ff^SQS:&fe 



[0 0 4 0] *fc> 7mM^mm<Dfm.m^9m:&m 

irx-m\y^)i'^W\)W^^ic.\fX'mmfs.i''< K yi/^^ 

is. ±Mbfc*^©}B^T-i±> NTSC:&^*fc{±P 
AL;&^®S*^«-^S:VGA:&^©R, G, Bff-^tl^ 

bfeA^, /N-f try3>;&^®^fS^&VGA:sr^cD 
5f^t:affl-rsJ;-5CbT*^i->o 

[0 0 4 1] 

i (Dm^i9^^?&m.mizMi.x 
Ky-!rt:^^xm^T2^^^tciiM^tiih^^^zt 

iz^\)m2<D9m.m^^^-r^m^m^^mt. ±t3 
m2(D^^m^(Dmmm^fz&'3\'^x. ±i3Si®efc^ 

9im\yX-^7.'!7^^a:)m 1 ©B5fe^(i^&±f3ft^5Da 
J: ^^^ntz.-^7^ i7sm^(Dm 2 oi^^fs^oii^* 

iiztifiX'^. a^^iet j:t)*^^n?)ii^©Fp®s 

iqi±^ -B- s :i *s-r- ^ S i: V ^ d ^ijH^^I" 5 = 
[0 0 4 2] Sfc, 2^!:^q§©S!fc««^i^!!ll^S^±^ ±M 

i >^M^{i, M 1 ©efc^ft^® 1 Si£SSM©$fe4l§^ 

a-r5J:-5Cbfe©-r% ^2©?*^{B^©isiMi-^*»f> 

^•frfc < 5B:l^^g^t7^— ^ Srffll^ bTil®©±TH-fe 

fctfT' ^ S i: o S&^«:^-r 5 o 
[0 0 4 3] Sfcs *^HJ©B*^ft-^^aLS^S{i, ±j!E 
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SBM^t < ^ ^ > ^^t-M u -^^wfc^O D ©X. 5 ;e ft 

[0 0 4 4] Sfc, *^B^©l*^fS^5!!!S^Btt, ±xe 
±fB^lCDIBll^M^ttNTSC:&ii^fe{±P 
A L;J^®e5ii^fi^tfe t) ^ ±ia^ 2 ®?*^ffl^tt V G 

1^ff^^VGA:)^^OR, G, Bfi^t^lS-r5{^0 2 

[0 0 4 5] Sfc. 2t:^B^CDB*^{S^5Qa:&?SJ±. i^. 

i:^ ±f3^2©8*i^ft-^©|pl^«^{3S-:5v>T> ±13^ 

1 o?*^{f •i-©RFf«a5^sv;^i{^i!ra-rsfe*©^ ^ 

>^ffl^©^^^fT-5 ^' -< ^ >i}^^:^7=- T-fc. ±IB 

iifi-^iSMP^ 7^ 7* i: © ^ ^ > i^©^S 4 1" 5 7^ 
:/$:^^^g^:■&-r^ ^2©?ilit^{I^©|i]^{S^*^e)fS#^£ 

5"^$^tl^)E^©aS^[q!±$■^^■5 ^ fcTb^T- ^ 5 

[0 0 4 6] *^0JOSJ^^^M*iIQ«:&^5Stt^ ±M 
tisv^T, ±13^1' ^>^y^:^5^^5'^^^<tt3^^^^' 



©$fessga5^*3.ttm«ga5^©, ^ti^nm^k^mm^ 

v>^^'iiaa-rsJ:dl::Lfc©-C\ ^2©B?i^M^©lBlffi 
5iii:i)ST-§> cintciQ. S^;;^7^^y 7•k:*v^Ta^ 
Tiij®©±TC -fe 1 As^nS Cl i: SrfS-^J&i? ^" i > 

[0 0 4 7] *^B^©Bjll^{g^5!ia:)5-^j±^ ±kB 

■rs j:-5{c:Ufc©T% «-^«ra©^'f 
ISft5c:i:«:<, ^2©?*^®^©IrIW«^K:S-3<iJ' 

[ES©fS*'5:|5iB^] 

[Ell] *%Bj©||jfE©jf$PJl::^5g*^{S^il!iSSe© 

m 2 ] *^B^©iisE©?f^^©^ ^ 5 J;t5^ 

J^i'jnacSrf^&^-r^l' A^^— hT-fet), [112 AJi 
X*?*m?jKfS^ (Y) s E2BttA*i!ife^fe«^ 

(c) . m2c\t.mmMmm^ (v) . i2i2Dtt3''f ^ 
H2E{±^'f ^>^^{t^2s ia2F{ix':^ 
( 1 + 2 ) . EI 2 

(Y' ) s 02HJ±v;^^S)tl«fe®^ (C ) Sr^n^ 

1 ••••A:tJ^S?^ 2-v.-A:tJ^^> 3 ••••A±f4g^F, 4 

7 •••••7;^i7i!aSlH]^s 8--"V;^i575Qa[lE§. 9 
....|^^5!lS:}3J;ycv^l;>y^':^tHl£S^ 10----^''f5 
>■^^^'^fi£[sli^^ 2 1 ••••SjSIt^-iJ^s 2 2--"VTR;^ 
-f >:;5=->^'*i^i'3>x— ^J's Y"--j!Sfifi^, C---- 
fefS^, H SYNC----7k¥PlS8fi^, CS ■•••=!> 

Tj^i^ Y WMm^s V s YN c • • • -mmMmm^. 

R, G, B----1^R. G, B{i^ 
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[0 2] 



A A^ttWWEff* (Y) 

B XAMfis^ (c] 

C SltRHIB^ CV) 

E *-fsvif«*z 
F (1+z) 
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